. Heart rate was recorded on a SETAR (Serial Event Timer and Recorder) This gave a digital reading on punched paper tape for each R-R interval. A computer program for the analysis of cyclic cardiac activity, which identifies the troughs and peaks in a series of heart beats, is described. These readings are cast into frequency distributions, as are differences between successive troughs and peaks, both in terms of amplitude and elapsed time. Psychophysiology, 1964, 1, 174-182 . This electrode system fo r electrocardiography and impedance pneumography is an extension of the one used on Project Mercury. Detailed description is given of the manufacturing procedure for the silver-silver chloride electrodes, for the preparation of a non-irritating electrode paste and for the application of the electrodes. Med., Chicago, II1., U.S. A.J. thorac, cardiovasc. Surg., 1964, 47, 487-504 . A capacitor-type monopulse defibrillator which was developed to take advantage of the finding that damage to the myocardium caused by a capacitor discharge is more directly related to the absolute voltage than the capacitance, and which incorporated the principle of the delay-line-pulser, was found to be an excellent defibrillator when applied transthoracically to dogs in which ventricular fibrillation was provoked either by ligation of the anterior descending and circumflex coronary arteries or by transthoracic application of a small magnitude a.c. current, about 100 Ilia for 1-5 sec. It was superior to a standard external a.c. defibrillator under the same experimental conditions. In repeated fibrillation-defibrillation sequences over a period of time, toxic effects provoked in the dog were much less and milder as compared to the a.c. defibrillator. Applied to the normal heart, ventricular fibrillation could not be provoked by shocking definite phases of the electrocardiogram or by allowing an interval of at least 1 rain between shocks. When the interval between shocks was reduced to 10 sec, some ventricular fibrillations developed. Except for the occasional necessity of recharging the built-in battery which has a capacity of 4 A-hr from available house current, the unit is completely portable.
HEART, SPECIAL ELECTRODES & TRANSDUCERS
struction and testing of a stroke-limited, transistorized, pneumatic pressure cycling system for a single-chambered artificial heart. The system is free of valve-stiction catastrophes, and reveals that convential calculations of heart power based on mean blood pressure, cardiac output and kinetic energy of the aortic blood should be augmented substantially to account for turbulence, valve resistance and pneumatic feedline distensibility. Electron., 1964, 3, 105-109 . In summary one might say that a multi purpose apparatus has been described which permits the direct recording of the volume of inspiration and expiration, the respiratory pattern as recorded from the flow rate as well as from the temperature differential including the water vapor content and temperature of the inspired and expired air. The unique significance of the rate of flow in this apparatus is that a characteristic graphic pattern is recorded which reflects the alterations in the rate, amplitude and time of the individual components of the respiratory cycle. 2019. Simple device for the continuous recording of respiration during cardiac catheterization. R. G.
MONROE, A. J. HAUCK and W. J. GAMBLE, American
Heart Association, Boston, Mass., U.S.A. Am. J. reed. Electron., 1964, 3, 281- between mixed inspired gas, rebreathing and apparatus deadspace have been considered in relation to the conditions which may exist during anaesthesia. Different fractions of expired air may be re-inhaled according to the gas circuit employed, and it may be necessary to distinguish the gas drawn into the respiratory tract from the gas which actually enters the alveoli and so influences gas exchange. The effects of various degrees and patterns of rebreathing upon gas exchange may be determined by the use of a mixing equation analogous to Bohr's equation or by the use of a volume/concentration diagram. The effective mean concentration of a gas in mixed inspired air can only be derived when the instantaneous concentration is considered in relation to the volume inhaled rather than in relation to the time during which it is inhaled. 1964, 4, [33] [34] [35] [36] [37] [38] . A new device for simultaneous withdrawal and injection of blood during exchange transfusion in the newborn is presented. The advantages over previous methods consist in that it is more physiological preventing overloading or decrease of the circulating blood, and it is practically as effective in removing baby's red cells as the intermittent procedure. 
G
The modern conservative management of respiratory failure depends upon control of the inspired-oxygen concentration. Methods are described for testing the performance of apparatus for this purpose. By using these methods the Venturi apparatus is found to be capable of controlling the inspired-oxygen concentration to within a standard deviation of 5 700, in the range 21-35 ~. The reasons for this limit of control are discussed, and it is shown that the oxygen concentration from the Venturi apparatus is dependent on the patient's ventilation and on the position of the mask on the patient's face. The polymask is shown to give high inspired-oxygen concentrations, but is unsuitable for accurate control in the range 21-407o. An electrical blower system is shown to be capable of controUing the inspired-oxygen concentration with one standard deviation of 0-9 70 if the ventilation is less than 10/m. A simple oxygen mask of our design (authors' mask) is described, and shown to be capable of controlling the inspired-oxygen concentration with the same accuracy as the Venturi apparatus. This authors' mask should be very much cheaper than the Venturi apparatus. 2027. Ultrasonic generation of aerosol for the humidification of inspired gas during volume-controlled ventilation. P. HERZOG, O. P. NORLANDER and C. G.
ENGSTROM, Dept. Anaesthesia, Karolinska Sjukhuset, Stockholm, Sweden. Acta anaesth, scand., 1964, Fase. 1, 8, 79-95 . A method for the humidification of inspired gas during controlled ventilation is presented together with studies on the water balance via the airways. An ultrasonic aerosol generator is connected to the inspiratory tubing of the respirator. The nebulizer can produce 0'72 mg water per min, which corresponds to 72 g of water per m 3 at a total ventilation of 10 l/rain. The aerosol uses the inspiratory flow of the respirator as propellant, and no loss of generated aerosol occurs during expiration, as the aerosol can accumulate in the nebulizer. This is in contrast to a compressed-gas nebulizer, which has low efficiency, inter alia, because of its inability to provide for accumulation of aerosol. A compressed-gas nebulizer had an efficiency that was 15 times less than that of the ultrasonic nebulizer at equal ventilatory volumes. Exhaled water in patients ventilated with dry gas can be predicted from the ventilation nomogram for the Engstr6m respirator, the temperature at the tracheal cannula, and the corresponding saturated humidity. A momogram is presented for the simple and rapid calculation of net water gain from administered aerosol at different ventilatory volumes. The investigations have also shown that the heated draw-over standard humidifier of the Engstr6m respirator is sufficient in patients with normal secretion in the airways, but not entirely satisfactory in patients with crust formation, tracheobronchitis, or reduced fluid intake in combination with ventilation with dry gas (high percentage of oxygen). The ultrasonic nebulizer offers possibilities of the administration of watersoluble, aerosol-forming drugs to the circulation through the airways and the alveolar membranes. Science, N.Y., 1964 Science, N.Y., , 144, 1309 Science, N.Y., -1314 . When the photosensitive pigments in a patch of retina are bleached, the threshold is elevated for 30 min or more, and one is aware of a continuing sensation of light from this region. This positive afterimage was matched by a stabilized image in an adjacent retinal region. The threshold was found to be the same for light falling on the after image and for light added to a stabilized image of matching luminance. Thus, the threshold during dark adaptation is the increment threshold against the background of the positive afterimage. It is concluded that the elevation of threshold associated with bleaching is due to a spurious disturbance or "noise" generated in the receptors, and that reduction in the fraction of quanta absorbed is comparatively unimportant. Neurophysiol., 1964, 16, 510-514. 2064. An instrument for signaling heart rate to unrestrained human subjects. C. C. BROWN and P. R.
HYPERBARIC CHAMBER
THORNE, Pavlovian Lab., Johns Hopkins Hospital, Baltimore, Md., U.S. A. Psychophysiology, 1964, 1, 192-194 . The circuit described represents a relatively simple and economical solution to the problem of presenting to the human S his heart rate data in the form of an auditory signal. and the "law of initial values". The progressive theme of psychophysiological method has been to extend measurement to more covert behavior with decreasing interference with the organism. Methods and special problem areas are reviewed under the categories of (a) the stimulus situation, (b) observation (sensors, recorders, signal transformation), and (c) analysis, synthesis, and interpretation. The major unsolved technical problem is the automatic detection of artifact. The chief theoretical problem is to "break the code" by which the organism translates between experience and physiology. The psychophysiological method is seen as having useful appfication in classification and training for motivational abilities and stress tolerance. patients undergoing open-heart operations with cardiopulmonary bypass. Determinations were made immediately after intubation, before and after bypass and, at the end of operation. Two different types of filmoxygenators were used. Anesthesia and controlled ventilation was associated with a decrease in oxygen uptake with 19 per cent as compared with the predicted values. The perfusion was associated with an increase of 14.5 and 8 per cent as compared with the pre-perfusion values. In the 14.5 per cent group perfusions of more than 2 hr were common. At the end of the operation the values were close to the predicted. The observed increase in oxygen uptake is discussed and is considered to be due to uneven distribution of the blood from the mechanical pumps under conditions of lighter anesthesia levels with changes in muscle tones rather than inadequacy of the oxygenators in supplying oxygen during the perfusion.
Haematology and the extraeorporeal circulation.
A. A. SHARP and M. J. EGGLETON, Nuffield Dept.
Surgery, Oxford, England. J. clin. Path., 1963, 16, 551. The experience gained in the investigation of 100 cases of cardiac surgery treated by use of extracorporeal circulation has shown that certain simple laboratory tests suffice to detect induced defects in the blood and to guide therapy. Circuits for regulating the rotational speed of the driving motor for dental drilling machines which are performed as universal motors (series wound motor) introduced into practice up to now are exclusively designed with a rheostat. In these days with the trend to improve the mode of operation in dental drilling machines they will no longer meet the requirements. Messrs VEB Dentaltechnik Potsdam have developed a new simple circuitry for the electronical regulation of rotational speed with a rotational speed stabilization of the series wound motor of dental drilling machines which is largely independent of load and which is offering many modifications for the provision of new techniques of operation. 2087. Radiography with scattered radiation. A. G. RICnARDS, Sch. Dentistry, Univ. Michigan, Ann Arbor, Mich., U.S.A. H/th Phys., 1964, 10, 41 . Seven radiographs of the oral region of a manikin were produced simultaneously by lead-walled pinhole cameras. Scattered radiation, originating mainly in the tongue, was used to produce these radiographs. The tongue was irradiated by a beam of X-rays directed vertically through the floor of the mouth. energy deposited by neutrons, gamma rays, highenergy protons, and the nuclear secondaries resulting from the interaction of high-energy protons with several targets has been measured at various points within a 42-cm-diameter spherical water-filled Lucite phantom. The proton source was the Harvard University Synchrocyclotron, producing protons of nominally 160-MeV energy. Targets were water, aluminum, carbon, copper and bismuth. For neutrons the Ha(d, n) lie 4 reaction, giving '~ 14.9-MeV neutrons, and a Po-Be source (ff_.n = 4"3 MeV) were used. The gammaray source was Co 6~ The detectors were small Lucitewalled ionization chambers filled with either ethylene or 97 ~ At-3 ~ CO. gas. Data were taken at the cyclotron both with the phantom on the beam axis and with the phantom offset ,-~55 ~ from the beam axis. The proton beam energy determined from a part of these results, ,~ 160 MeV, is in good agreement with published values. The energy deposited by secondary particles was found to increase with target-atomic number, as expected. The depth dose curves have a steeply negative slope over the region near the surface of the phantom and a more gentle slope at greater depths. The magnitude of the dose in the region of the initial slope decreases with increasing target thickness, while the magnitude of the dose at greater depths increases with increasing target thickness. The dose in the region of initial slope is presumably due to secondary protons, while at greater depths the dose is principally controlled by secondaryneutron interactions. With an aluminum target thicker than the incident proton range, the absorbed dose at .~55 ~ from the beam axis was only about 20 per cent of that at 0 ~ Comparison of the slopes of the depth dose due to the secondaries (assumed to be largely neutrons) from this target with the slopes obtained with the neutron sources suggests that the effective energy of the secondaries is greater than 15 MeV. These experimental data were obtained to permit detailed comparisons with calculations of the physical dose due to secondaries from high-energy protons. Thermoluminescence measurements, conducted in vacua ranging from 10 -e to 50 Torr, showed light intensity depended not on the type but on the pressure of the gas. Sample tempe~:ature studies revealed that the sole function of the gas was to produce temperature equilibrium between the sample and the bottom of the sample holder, although the sample was almost completely surrounded by walls at the sample holder temperature. Study of the radiative heat transfer in the system explains this result and points to a possible source of error in thermoluminescent dosimetry. The Monte Carlo technique has been used to obtain estimates of dose and dose equivalent in a homogeneous tissue slab irradiated by a broad beam of normally incident monoenergetic protons and also for an isotropic flux of protons incident on a homogeneous parallelepiped of tissue. Incident proton energies as high as 400 MeV are considered. The dose is essentially uniform above 200 MeV, where average primary proton ranges become large compared with the mean track lengths of primary protons in the target. At all proton energies the ratio of rein and rad doses is generally about 1 "4 if rein dose estimates are based on values of RBE in current use for long-term occupational exposure to ionizing radiation. The contributions to dose from various ranges of LET values which arise in the calculations are presented and discussed. The nuclear interactions considered are cascade and evaporation phenomena. The effect of the presence of pions is assumed to be negligible at incident proton energies not exceeding 400 MeV. An analysis of nuclear interactions is made from the standpoint of dose assessment. From the results of the detailed Monte Carlo calculations a simplified model is derived which permits a rapid and accurate estimation of proton dose. A method of handling RBE in a flexible manner is given also. Biol., 1964, 9, 457-463 . There is at present no accepted uniform method for measuring the dose delivered to a specified point in an absorbing medium by megavoltage X-ray, telecobalt and telecaesium radiotherapy units. A sub-committee of the Hospital Physicists' Association has examined various possible methods and its findings are set out in this document, which consists of two parts, a preamble which gives an outline of the thinking behind the code of practice, and the code itself. Physics Med. Biol., 1964, 9, 465-467 . When constructing cable-connected ionization chambers, especially small ones, it is a practical advantage to place the battery in the lead between the central electrode of the chamber and the input of the measuring instrument, The outer electrode can then be earthed. The practical use of such an ionization chamber is described. Biol., 1964, 9, 477-485. A neutron irradiation facility which is suitable for neutron dosimetry studies has been constructed from a 10 curie Pu-Be source shielded by polytene, boron and lead mixtures. This type of installation supplies collimated beams of fast neutrons with a negligible T-ray content. An experimental assessment is made of the beam profile on leaving the collimator and of the contribution from scattered and leakage neutrons to the spectrum. 2100. Neutron depth dose measurements in a tissue~ equivalent phantom for an incident Pu-Be spectrum.
R. C. LAWSON and D. E. WATT, United Kingdom
Atomic Energy Authority, Chapelcross, Annan, Scotland. Physics Med. Biol., 1964, 9, 487-503. An ellipti-cally shaped polythene phantom, filled with tissueequivalent material, was exposed to collimated beams of fast neutrons from a Pu-Be source. Absorbed doses were measured at depth in the phantom for beams incident on both the major and minor axes. A BraggGray type detector, made from plastic phosphor and polyvinyltoluene sheet, was used to measure the proton recoil absorbed dose from the fast neutrons and a LiI (Eu) crystal to detect the thermal neutrons. Various correction factors to account for thermal neutron flux depression and self shielding from the crystal, neutron attenuation by the probe, etc., are discussed in detail. The absorbed dose at depth in tissue due to the X4N(n,p) 1~C, XH(n,y)~D reactions were derived from the corrected fluxes. The experimental doses are compared with the theoretical values of Snyder and Neufeld for broad beam irradiations, and with various other published results. Quality factors are determined and dose equivalents calculated. 2101. A study of 4 MeV transverse data and associated methods of constructing isodose curves. J. S. OaR, J. LAURIE and S. WAKERLEY, Regional Physics Dept., Western Regional Hosp. Board, Glasgow, C.4, Scotland. Med Biol., 1964, 9, 505-515. 4 Mev transverse data--the depth doses at points on a line perpendicular to the central axis and parallel to one edge of the field--are examined. Their dependence on major axis, primary beam, focus-surface distance, depth, and energy are considered. Methods of constructing isodose curves from transverse data are described and explained. By using the results of the study, full value may be obtained from a minimum of experimental data.
Physics

2102.
A digital dosemeter and controller. G. P. NAYLOR, Christie Hospital, Manchester 20, England. Physics Med. Biol., 1964, 9, 469-476 . An integrating dosemeter system is described which terminates an X-ray treatment exposure after a pre-set dose of radiation, as measured by an ionization chamber placed between the tube and the patient. Details of the construction of an aluminium ionization chamber, which has proved more reliable than chambers made of Perspex, are given. The integrating process, including the discharge, is carried out electronically using a cold cathode trigger tube, and the mechanical counting is carried out by a chain of single digit counters which have previously been pre-set by means of electrical push-buttons to a figure calculated from the prescribed dose. The counters count down to zero and then terminate the exposure. , 1964, 10, 731-742 . An investigation of the background radiation at Presbyterian-University Hospital has been conducted as a preliminary step to the construction of a whole body counter. Measurements employing a NaI (TI) scintillation crystal and a 400-channel pulse height analyzer revealed no contribution from manmade sources to the total background radiation. Scans obtained on the ground floor of the hospital showed a relatively constant distribution of gamma ray intensity as a function of direction. Analyses of building material and earth borings showed average concentrations of 1-08 pc Ra/g and 0.202 pc K40/g but showed no simple relationship between activity and the depth of the sample.
Variations of air activity are also described. In terms of detector interactions, the naturally occurring isotopes in the uranium and thorium series are shown to contribute about 90 per cent of the total activity to an unshielded detector, while 9 per cent is ascribed to potassium-40 and the remaining activity to cosmic radiation. It has been shown that the interconnection of preamplifiers into a counting system for which it was not an original integral part seriously distorted counting data. Representative data are presented which will assist one in recognizing and preventing this potential and easily overlooked source of error.
RADIOISOTOPES, BRAIN 2107. The application of radioisotopes to the study of cerebral blood flow using externally placed detectors. Phys., 1964, 10, 643-649 . The purpose of any radiological health activity is to assure reasonable compliance with an established set of standards to protect workers, patients and neighbors against excessive or unnecessary exposure to ionizing radiation. The X-ray inspection program of such an activity is for collecting data to determine whether X-ray equipment, its installation and use is meeting the standards. The data are obtained by observations and measurements. An attempt has been made to demonstrate that the standards now being used in the United States for X-ray inspections are far from satisfactory in terms of validity, scope and completeness. The tools and instruments available to collect the necessary data are, for the most part, inadequate and inappropriate since they were almost all designed for other purposes. These deficiencies can be resolved only by a vigorous and extensive program of research and experimentation to improve the standards and develop new instruments and inspection techniques. Such a program is beyond the scope of local health agencies without substantial and well coordinated outside support. This situation has existed in spite of the knowledge for many years that excessive exposure of the population to radiation from X-ray equipment far exceeds that from all other man-made sources including fallout, about which so much research effort has been exerted. , 1964, 10, 809-816 . The potential hazard to astronauts due to penetration of space suit materials by high energy protons has been investigated. Materials comprising a pressure suit of the type used in the Mercury space capsules were bombarded by 10"72-MeV protons from the reaction Bl~ p)B 11 using a 3"0-MeV Van de Graaff accelerator. Analysis of proton spectra after penetration of all five layers of the space suit indicates that the in_homogeneity of the materials makes accurate calculation of the proton absorption using a mean thickness for the space suit impossible. Although the measured average surface density of the space suit is sufficient to stop all the 10.72-MeV protons in a homogeneous material, inhomogeneity permitted 80 per cent of the protons to pass completely through the unit. Energy losses of the protons through the materials were measured by using a scintillation spectrometer to analyze the proton spectra before and after penetration of the materials. From the energy distribution after penetration of the suit the inhomogeneity in terms of the thickness distribution for the material was established. The proton transmission curve for the 10-72-MeV group indicates that 9.75-MeV protons have a 50 per cent probability of being absorbed in the suit, while at 6.3 MeV, less than 1 per cent transmission was obtained. A method has been outlined, using the experimental proton energy distribution and the known energy loss (dE/dX) curves for computing the attenuation of any other proton spectra through the material. Factors, 1964, 6, 193-200 . An organizational plan is presented for conducting direct experiments into vital body functions performed by one astronaut as investigator upon another astronaut as subject during manned space flights. The plan is designed to evolve the most compact equipment and most efficient "in flight" experimental procedure necessary for obtaining a given list of physiological data. This list is then developed in such a manner as to produce a table containing minimum necessary equipment and also a table itemizing the most efficient combination and sequence of "in flight" experimental procedures. This plan reduces equipment volume, weight and duplication as well as minimizing the amount of time and physical manipulation necessary to obtain the desired data, thereby optimizing the logistics of the "in flight" physiological data program.
2118.
Detecting life in space. W. R. CORLISS. Int. Sci. Technol., 1965, Jan., 28-34 . Life may exist elsewhere, or it may not. The only way we'll ever know for sure is to go and look, and that's what NASA proposes to do as soon as possible. The "possible," however, includes the availability of dependable instrumentation for detecting life, and so far we don't have it. Enough programs are now underway that a wide variety of experimental questions may be asked. These should narrow the ambiguity that will result from possible single discoveries such as the existence of amino acids, organized elements, or artifacts, which at best are indications of life rather than proofs. The big problem, and one which may never be resolved, is what will happen if any existing life is so unlike our own that it doesn't eat, transpire, or excrete the same things ours does. As in al/other fields, we can only detect what we can define, and our abilities here are woefully weak. Leicester, England. Science, N.Y., 1964, 145, 674-679 . The study of metabolic regulation in microorganisms has revealed several simple but efficient regulatory circuits. In one, the operation of an entire sequence of enzymes is controlled by the activity of the initial enzyme which contains a specific inhibitor site. When this site is combined with the end-product of the sequence, the catalytic site is rendered inactive. In another, the formation of an entire sequence of enzymes is controlled by means of a cytoplasmic mediator which blocks the transcription of the genetic message (repression) when activated by the endproduct, or which allows the transcription (induction) when activated by the substrate of the first enzyme in the sequence. Additional circuits have been proposed for the regulation of RNA and DNA synthesis. The same regulatory devices could account, in part, for intraeellular metabolic control in more complex animal and plant forms. However, superimposed upon these simple control circuits will be found others which take advantage of the greater degree of organization in these ceils and of the possibilities for regulating gene function that are provided by the chromosomes. Contraction of fibers in the sol can explain supposed "independent" movement of granules. These theories also explain two-directional "laminar" flow, the phenomena of "origins", rhythmicity, upstream and downstream reversals, flow in blocked channels, and torsional movements of protoplasmic strands. The Rashevsky diffusion drag hypothesis can not explain the mechanism of origins nor most of the other phenomena listed above. ("Sekund/irschwingung").
(c) Bei der Rotation einer frei in ein fliissiges Medium h~ingenden Schraube wird die Wellengeschwindigkeit der Schwingung mit der Rotationsgeschwindigkeit vergr6ssert.
(d) Die Wellengeschwindigkeit ist um so gr6sser, je gr6sser der Neigungswinkel der Schraube ist.
(e) Die stebenden Wellen verursacben Unterschiede in der Teilchenkonzentration des die Schraube umgebenden Mediums. (3) Fiir einige wichtige physiologiscbe Ph~inomene (Periodik, Erregung und Erregungsleitung, Formbildung) werden Erkl~rungen auf schraubenmechanischer Grundlage versucht.
The present paper is based on the conception that protoplasmic movement consists of a shifting along rotating screws.
(1) If we assume 300 ~ for the pitch (this value is the most probable from observations with the electron microscope) the velocity of the protoplasm implies a rotation velocity of the screws ranging from 0 to 500 rev/see.
(2) Model experiments with quickly rotating helices made of steel wire show the following:
(a) Each rotating screw has a "primary oscillation". Its frequency corresponds with the number of revolutions per second. This oscillation leads to the generation of standing waves.
(b) Each local contact increases the frequency of the whole screw ("secondary oscillation").
(c) The wave velocity increases with the rotation velocity if the screw is rotating freely in a liquid medium.
(d) The wave velocity increases with the inclination angle of the screw.
(e) The standing waves cause differences in the particle concentration of the surrounding medium. , 1964, 146, 74-75 . Cardiac muscle fibers are made up of individual cells joined end to end; it has been suggested that the action potential must be conducted from cell to cell by some specialized mechanism. The alternative is that the e!ectrical resistance is low at the junctions between the cells, so that the fiber behaves like a cable. The shape and time course of the foot of the action potential and the conduction velocity in the frog ventricle fit the predictions made from the cable theory. Science & Technol., Glasgow, Scotland. Struct. Engr., 1964, 42, 101-109 . The rapid expansion of activities in bio-engineering is a direct expression of a quickening of interest in inter-disciplinary cooperation, particularly in the medical and engineering fields. The paper discusses the background and range of bio-engineering and illustrates this with examples taken from current research concerned with the engineering characteristics of some of the structural components of the human body such as the vertebral column, muscle, the hipjoint, skin and rib cartilage. Electron., 1964, 3, 123-125 . Encouraged by finding an inhibitory effect of a magnetic field upon germination of seeds and growth of sprouts, we turned our attention to its effect upon the growth of cells in tissue culture. Five experiments comprising a total of sixty tubes of K. B. cells were studied. Twenty tubes were counted to give an indication of the cell count in the remaining tubes, twenty tubes were incubated as controls, and twenty were put in a magnetic field of 4,000 gauss. After three days, the controls and experimental tubes were counted and the results demonstrated the expected growth of the controls and a very definite inhibition of growth of the cells in the magnetic field. The significance of these findings was supported by a statistical analysis. These results clearly demonstrate an inhibitory effect of a moderately strong magnetic field upon the growth of K. B. cells in tissue culture. This action may be upon atoms susceptible to magnetism or may be due to an interference with an intracelhilar magnetic control. In either event, the result is inhibition of growth. 2138. Influence of strong magnetic fields on the ECG of squirrel monkeys. D. E. BEtSCHER and J. C. KNEPTON, JR., USN School of Aviation Medicine, Pensacola, Fla., U.S.A. Aerospace Med., 1964, 35, 939-944. In the presence of magnetic fields of 20,000 to 70,000 gauss, squirrel monkeys showed an increase in the degree of sinus arrhythmia and a considerable augmentation of the amplitude of the T-wave. Respiration rate and R wave amplitude were not affected. The influence of strong magnetic fields on electrical processes in living matter is stressed. Bull. math. Biophys., 1964, 26, 57- Engng, 1964, BME-11, 123-135 . Experimental animals were exposed to a 10-cm microwave field in order to study the heating and cooling characteristics of the entire animal and localized sensitive structures. The flanks of rats, rabbits and dogs were exposed and the whole body heating was observed. After heating, the cooling curve was determined. Similarly, restricted area fields were used to study heating and cooling of eyes and testes. Data on the heating and cooling rates were used to determine the most sensitive structures. The experimental findings, together with the values for some pertinent related factors from the literature, provide the basis for an estimation of the possible risks to man from exposure to microwaves. A. Science, N.Y., 1964 A. Science, N.Y., , 145, 1195 A. Science, N.Y., -1196 . Imported cabbageworms, Pieris rapae (L.), were reared in cans exposed to light from fluorescent lamps for 10 hr daily. When larvae were exposed to daily electronic photoflashes scheduled 3 to 4 hr after the fluorescent lamp was turned off, pupae failed to diapause. Effective wavelengths are lower than those controlling photoperiodism in plants. The effective energies are about 1 J/cm 2. Hum. Factors, 1964, 6, 31-37 . This study was designed as a first step in the investigation of response-response compatibility effects, a compatibility phenomenon hypothesized by Fitts and his associates. A two-hand cranking task was used in which S could, by manipulating two cranks, adjust a mechanical stylus to any one of one hundred points on a ten-by-ten matrix. The four possible combinations of clockwise and counterclockwise movements of the two cranks made up four response conditions. Three different stimulus types (codes) were used: digital, pictorial, and instructional. The stimuli, projected onto the rear side of a translucent screen located directly in front of S, indicated the point on the matrix to which S was to move the stylus. The target series used for each of the three stimulus types required the use of the four response conditions with equal frequency. It was found that speed of both total adjustment and initial response was dependen t upon the particular stimulus type used, but not dependent upon response conditions. In contrast, number of correct initial movements was dependent upon response conditions but not stimulus types. The latter was, however, a function of response sets rather than compatibility. No evidence of significant interaction was found. The present findings fail to support the hypotheses of Fitts and his associates and time and motion principles which also, in effect, contend that R-R compatibility effects exist. Furthermore, the existence of response sets with no corresponding effect on the over-all efficiency of the system suggests that sets and compatibility are two different and not necessarily interacting phenomena. Factors, 1964, 6, 71-79 . Each of 64 male subjects was required to maintain certain proportions of his maximum response strength as long as possible. An essentially linear relationship was obtained between the relative load (the percentage-of-maximum strength) and the endurance of the manual response within the range of loads employed. As the load was increased from 50 to 80 % of maximum strength, the mean endurance of manual pull decreased from 63.3 see to 21.4 sec. A comparison of endurance scores for two arm positions yielding different response strengths revealed little difference in performance despite the fact that the mean force to be maintained was 41 ~o greater at one arm position than at the other. Thus, relative loading tended to equalize endurance despite large differences in the actual force of the sustained response. J. appl. Physiol., 1964, 19, 173-176 . The system utilizes a thermistor bridge for the measurement of temperature differences of q-2"5 C to an accuracy of -4-0-25 C.
Calibrations are shown for a range of ambient temperatures from 22 to 45 C. Equations are derived for calculation of the temperature difference from the observed meter deflection and constants which depend upon the characteristics and matching of the thermistors.
A series of such measurements provide the data for derivation of thermal gradients. Pasteur, Paris, 1964, 106, 1-17 . A microcinematographic study of green monkey kidney cells infected with SV 40 is presented. The formation of intranuclear inclusions, followed by cytoplasmic vacuolization, is identified with other observations reported in the literature on the same subject. The similarity with polyoma virus induced nuclear lesions is emphasized. However, the present study reveals two phenomena of particular interest. First, records suggest that viral material may be transferred from the nucleus to the cytoplasm by means of some small cytoplasmic vacuoles which come in contact with the nucleoplasm along (or, and perhaps, across) the nuclear membrane. Secondly, nucleolar changes are found to be highly representative of SV 40 infection. They consist mainly in early hypertrophy followed by casting off of some dense material newly appeared at the periphery of the nucleolus. This dense material migrates through the nucleoplasm and crosses the nuclear membrane. In the course of a cytochemical correlative study (tentative), preliminary findings suggest that such dense material may represent new formed chromatin blocks in, or at, the periphery of the nucleolus from which they become detached as early as thirty hours after inoculation. N.Y., 1964, 146, 183-189. 2182 . A proieetion color mixer. L. A. RaGGS, Brown Univ., Providence, R.L, U.S.A. Am. J. Psychol., 1964, 77, 129-134 . Laboratory and classroom demonstrations of color vision usually require a number of separate pieces of equipment. The conventional colorwheels, colorimeters, color blindness test-plates, and combinations of projectors are cumbersome and are of limited effectiveness as demonstrations for large classes. The purpose of this note is to describe the construction of a relatively simple device that provides additive color of sufficient intensity to be used on a screen, it is a single portable instrument that demonstrates the principle facts of color vision, it may also be used as a group-test for the various forms of color blindness. It has been constructed from commercially available components. Scand. J. clin. Lab. Invest., 1964, 16, 115-118 . An apparatus for drying of streaming air for use in connection with continuous CO2-measurements is described. The air is dried by passing along a continuously replaced thin sulphuric acid layer on a glass filter. The effectiveness of drying is better than 99.5 per cent at air-streaming rates up to 60 1/hr, and the effect on the CO2-concentration is negligible. Biol., 1964, 23, 82- 84. An automatic feeding machine has been constructed, and the results obtained with its use in the study of spontaneous calorie intake in one patient are reported. The apparatus dispenses liquid formula diet directly into the mouth in response to an activating signal, operating on a one cycle delivery of a predetermined volume of formula. Each time the feeding mechanism is activated a record of the event is printed on a six-symbol capacity recording timer. In this way the daily intake of the subject can be monitored precisely on a minute-byminute basis. Uniformity of the diet permits convenient translation of the volume consumed into calories and quantities of nutrients. The subject cannot meter, other than by his subjective response to the formula diet, the composition or energy value of food consumed. The technic should prove useful in the study of food intake in man, and the system can be programmed if necessary to meet a variety of experimental needs. A newly developed thermoplastic, a derivative of processed polyvinylchloride is described, which under the trade-name of "Orthodur" is used in both orthopaedic and accident surgery. This material is moldable to the human body, therefore different splints and apparatus as well as individually shaped foot inlays may be manufactured very cheap and in a very short time. A. Science, N.Y., 1964 A. Science, N.Y., , 146, 1323 A. Science, N.Y., -1325 Two electronic neuron models (neuromimes) connected to a common excitatory input and having both selfand mutual-inhibition were used to simulate' the pulse patterns which control wing musculature in certain insects. With variation of stimulus frequency, firing patterns changed in discrete steps. Pattern change was found to be hysteretic: the pattern elicited by a given stimulus frequency depended on whether that frequency was approached from above or below. Pattern selection could be controlled by the injection or deletion of a single pulse in the stimulus pulse-train as well as by smooth frequency change. Artificial organs are more readily accepted b~, the body than live transplants, although there is no real theory of why certain materials succeed. The operating environment for internal prosthetics is hostile--conducive to corrosion and metal fatigue. Power requirements for lungs and hearts presently preclude making such organs completely internal. Artificial kidneys still require large membrane areas. But cardiac and carotid pacemakers are completely implantable. Pacemaker batteries can be put inside the body; however, they need replacement in 2-3 yr. Experiments are underway with inductive and rf power transmission through the skin to power pacemakers and artificial hearts. There is promise in piezoelectric power generation using the normal motion of natural organs like the heart or diaphragm to bend crystals, Engng, 1964, 36, 702-706. This article describes a general theory of negative feedback, which is concentrated upon the impedance levels in the circuit rather than on the amplification. Simple as well as complex feedback systems can be treated and useful insight can be gained almost by inspection. The rules for applying the theory are simple and logical. When feedback is taken from or fed to a point in shunt, the point is to be considered as having infinite internal resistance. When, alternatively feedback necessitates the opening of a loop, the loop should be considered as having zero internal resistance. Any inherent internal resistances of such points are to be absorbed into the source or the load. A number of illustrative examples, including the design of a line amplifier designed to work between prescribed impedance levels, serves to show the salient points of the theory. 2212. A transistorized resistance-capacitance selective network. T. H. APPLEBY. Electron. Engng, 1964, 36, 746-749 . It is now generally accepted that microelectronics will eventually improve the reliability and decrease the size of electronic equipments. The solid circuit and thin film techniques do not allow for the use of inductors for frequencies below 30Mc/s so that transistorized resistance-capacitance networks simulating LC type responses must be found. The circuit described here was the result of an investigation of such circuits. 2213. Two transistor-operated frequency-selective ampHtiers. S. HARKNESS, Electron. Engng, 1964, 36, 622-625. This article describes two self-contained transistoroperated frequency-selective amplifiers. Both use a variation of the Wien bridge described by Wigan which gives control of frequency by means of a single variable resistor, so avoiding the difficulties of accurate tracking when a number of resistors have to be varied simultaneously. The amplifiers are particularly suitable for use as detectors in a.c. bridges. One is intended for use in iron-loss testing, where high sensitivity is not required but where, because very large odd-order harmonics may be present, very high selectivity is essential. The frequency coverage is 20 to 600 c/s in three ranges. The output is displayed on a moving-coil meter, on which 2 per cent of full-scale deflexion corresponds to 5~V. The other design is a generalpurpose detector for linear audio frequency bridges of the highest precision. The emphasis here is on high sensitivity, full-scale deflexion of the output meter
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